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Colorado River near Moab, Utah near baseflow 
conditions (USGS)
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Normal snow accumulation / ablation plot 
for the Duchesne River Basin (NE Utah) 
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Current hydrologic model states:  
River / Res. Levels
Soil Moisture
Snowpack

• Start with current conditions of streamflow, soil moisture, snowpack
• Apply precipitation and temperature from each historical year used in model calibration 

(1981-2015)
– NOQPF run only uses this climatology into the future
– QPF run uses 7 days of forecast precipitation and temperature, then blends to climatology

• A forecast hydrograph is generated for each of those years 
– This creates an ensemble of 35 possible future streamflow patterns
– Each year is given an equal (1/35) chance of occurring

• Lower Colorado basin can use objective trace weighting based on type of year

Ensemble Streamflow Prediction (ESP) Overview

Past <-  -> Future
1984



Forecast period of interest
Initial conditions 
known for January 1st

A lot of unknown between 
Jan 1st and start of the 
forecast period of April 1st



ESP Overview

Calculate exceedance 
probabilities based on 
traces

Issue probabilistic volume 
forecasts based on 
90%/70%/50%/30%/10% 
exceedance values



Irrigation
Season

OCT SEPAPRJAN JUNNOV DEC FEB MAR MAY JUL AUG OCT

Soil Moisture /
Baseflow

Snow
Accumulation

Melt
Occurs

Verification / Model 
Improvements



•
–

–
•

–
–

•
–

–
•

–
–



Initial conditions 
known for April 1st

Still a lot possible runoff 
outcomes primarily due to 
spring weather 
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*MODIS Snow Covered-Area and Grain size retrieval  
 algorithm 



•

QC of these forcings becomes 
critical and can be challenging 
if meteorological models are 
flip flopping in their solutions.

New methodologies being used 
at CBRFC in the last few years 
have helped reduce some of 
the extreme fluctuations in the 
input forcings.

Increases due to 
forecast warming
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